Protein glycation, oxidation and nitration adduct residues and free adducts of cerebrospinal fluid in Alzheimer's disease and link to cognitive impairment.
Increased damage to proteins by glycation, oxidation and nitration has been implicated in neuronal cell death leading to Alzheimer's disease (AD). Protein glycation, oxidation and nitration adducts are consequently formed. Quantitative screening of these adducts in CSF may provide a biochemical indicator for the diagnosis of AD. To assess this, we measured 11 glycation adducts, three oxidation adducts and a nitration adduct, determining both protein adduct residues and free adducts, in CSF samples of age-matched normal healthy subjects (n = 18) and subjects with Alzheimer's disease (n = 32). In CSF protein, the concentrations of 3-nitrotyrosine, N(epsilon)-carboxymethyl-lysine, 3-deoxyglucosone-derived hydroimidazolone and N-formylkynurenine residues were increased in subjects with Alzheimer's disease. In CSF ultrafiltrate, the concentrations of 3-nitrotyrosine, methylglyoxal-derived hydroimidazolone and glyoxal-derived hydroimidazolone free adducts were also increased. The Mini-Mental State Examination (MMSE) score correlated negatively with 3-nitrotyrosine residue concentration (p < 0.05), and the negative correlation with fructosyl-lysine residues just failed to reach significance (p = 0.052). Multiple linear regression gave a regression model of the MMSE score on 3-nitrotyrosine, fructosyl-lysine and N(epsilon)-carboxyethyl-lysine residues with p-values of 0.021, 0.031 and 0.052, respectively. These findings indicate that protein glycation, oxidation and nitration adduct residues and free adducts were increased in the CSF of subjects with Alzheimer's disease. A combination of nitration and glycation adduct estimates of CSF may provide an indicator for the diagnosis of Alzheimer's disease.